Pennogenin tetraglycoside stimulates secretion-dependent activation of rat platelets: evidence for critical roles of adenosine diphosphate receptor signal pathways.
Total steroidal saponins extracted from the rhizome of Paris polyphylla Sm. var. yunnanensis (TSSPs) have been demonstrated to promote hemostasis in vivo and induce platelet aggregation in vitro. Pennogenin tetraglycoside (Tg) has been identified as one of the active ingredients in TSSPs and can induce rat platelet aggregation. To investigate the functional role of Tg in platelets and the signaling pathway mechanisms which mediate Tg-induced platelet aggregation. Using scanning electron microscopy, the turbidimetric method and flow cytometry, we demonstrated that Tg induces shape change and concentration-dependently induces aggregation, dense granule secretion and a-granule secretion in rat platelets. The activation characteristics were comprehensively confirmed using transmission electron microscopy. Apyrase and antagonists of the platelet adenosine diphosphate (ADP) receptors, P2Y1 and P2Y12, completely inhibited Tg-induced platelet aggregation, which was not sensitive to indomethacin or SQ29548 inhibition. Furthermore, ADP receptor antagonists inhibited Tg-induced a-granule secretion, and blockade of the P2Y1 receptor prevented Tg-induced platelet shape changes. Tg-induced dense granule secretion was not affected by ADP receptor antagonists or various various pharmacological inhibitors of the intracellular effectors involved in dense granule secretion signaling pathways. We identified that Tg directly induces platelet activation and demonstrated that Tg-induced platelet activation depends on dense granule secretion of ADP, which in turn activates the P2Y1 and P2Y12 receptor signaling pathways.